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INVENTOR - INFORMATION : 

NAME COUNTRY 
ITO, KEN J I 

ASS IGNEE - INFORMATION : 

NAME COUNTRY 
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APPL-NO: JP63050397 
APPL-DATE: March 2, 1988 



INT-CL (IPC) : C23C 16/26; C01B 31/04; C23C 16/30; C30B 29/04 
ABSTRACT : 

PURPOSE: To increase the mechanical strength of the surface of a substrate by 
decreasing the reaction pressure to progressively increase the hardness of a coating 
film from a film forming surface toward the carbon coating film surface at the time 
of forming the carbon coating film on a substrate with plasma. 

CONSTITUTION: A carrier gas (H2) , gaseous reactants (methane, etc.), trivalent 
impurities (diborane diluted with hydrogen) , and a pentavalent impurity (ammonia) are 
introduced into a reaction system 8 from a doping system 1 through respective 
flowmeters 7 and a nozzle 9. At this time, microwave energy 10 is added to activate 
the materials. A first electrode 11 and a second electrode 12 are provided in the 
reaction system 8, electric energy is added by a high-frequency power source 13, a 
matching transformer 14, and a DC bias power source 15 to produce plasma, and the 
substrate is placed on the first electrode 11. The reaction pressure is reduced under 
such a constitution, the high-frequency energy is increased, the amts . of the gases 
to be added are changed, or these processes are simultaneously carried out to 
progressively increase the hardness of the coating film consisting essentially of 
carbon from the film forming surface toward the carbon coating film surface. 
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ABSTRACTED- PUB -NO: EP 330524A 
BASIC -ABSTRACT: 

C Thin film is deposited on a substrate in a reaction chamber using a C-contg. gas 
and an energy input to dissociate the gas, the deposition conditions being modified 
so that the hardness of the initial C deposit is lower than the final deposit. Pref. 
the energy input is via electrodes, the potential between them being increased during 
deposition, either continuously or stepwise, one of the electrodes being the 
substrate (holder) . 

USE /ADVANTAGE - In prodn. of abrasion resistant or thermally conductive etc., 
coatings on a wide range of substrates. Film is deposited without damage to the 
substrate and combines high substrate adhesion with high outer hardness. 
ABSTRACTED - PUB -NO : 

US 4996079A 
EQUIVALENT-ABSTRACTS : 

Method comprises (a) introducing a reaction gas comprising C into a reaction chamber 
contg. an object, (b) inputting RF power to a pair of electrodes to decompose the 
reaction gas, where the object is placed on one of the electrodes, (c) inputting a DC 
bias voltage to at least one of the pair of electrodes, and (d) depositing the 
amorphous C coating on the object. The DC bias voltage is continuously changed so 
that the hardeners of the amorphous coating changes w.r.t. the coating thickness. The 
potential to the electrodes is increased from the initial stage of deposition to the 
final stage. The average potential of the object is lower than that of the other 
electrode . 

US E /AD VANTAGE - Used for making surfaces abrasion-proof, smooth or highly 
thermoconductive . No damage is caused to the substrate. The coatings have a high deg . 
of hardness at the external surface and high adhesion to the underlying substrate. 
(10pp) 

TITLE-TERMS: DEPOSIT CVD THIN CARBON FILM VARY CONDITION PROGRESS INCREASE HARD 
DEPOSIT MATERIAL 



4 of 5 



11/27/02 4:10 PM 



Record Display Form 



http://westbrs:8002/bin/gate^ 



ADDL- INDEXING -TERMS : 

INTEGRATE CIRCUIT THERMAL PRINT HEAD CHEMICAL VAPOUR DEPOSIT 
DERWENT-CLASS : L03 M13 P73 T04 Ull 
CPI-CODES: L02-H04; L03-A02B; M13-E02; 
EPI-CODES: T04-G03; U11-C01B; U11-C01J4; 
UNLINKED - DERWENT - REGI STRY - NUMBERS : 1669P 

SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: C1989-111642 
Non-CPI Secondary Accession Numbers: N1989-191002 



5 of 5 



11/27/02 4: 10 PM 



®B*s#i*fT(jp) © w & m £ m 
®&m&fr&m (a) ¥1-294867 

©Int.Cl. 4 8Sie*§- JfrtSEa*^- ®£M ¥/£l¥(1989)ll£28B 

C 23 C 16/26 8722-4K 

C 01 B 31/04 1 0 2 8218-4G 

C 23 C 16/30 8722- 4 K 

// C 30 B 29/04 ^ 8518-4Gggjf3£ 3cfg* »3fc%<Ptt 2 (j7g) 

<g>3$ 61 &S63 - 50397 
®ih m BS63(1988) 3J3 2B 
fg£tS±$fi ©Bg63(1988)2^26B@B^( J P)©ftm BS63 - 43414 

@% « f Bt ft - ^^JI|^Jf*r^S§398#±iil fe££tt^#^*^*- 



w a s 

^XT&tofy&fr tz%m&&-£ l»t±bi* 

JBtfffi±cK*R*»*r *#ft«:*?i>T. 

^ tti$J3&x *;u**£tt»flD3* 5 * fcttSlD 

0*tt*«ttWflI**C£CJ;9»*3*L* 
£ £ £ £ % £ ± fiJc # 1 1 * tt R <0 m S £ 



fc»«:K**fcttK**±jR»if-5*R* 

«C1.5 -5.5eV ^tf 5^^^;«^f^±flSi 
CBBt* * t> © T & 5 . 

(i**©8ffi) 

j££R©3J-*4 y/CMLTli. *&<iflA© 
*0#H#ttj (4UHH56- 146930 ^08 *0 5 6^ 9 



-393- 



7*;u7tA (#flH) SfcttS -200 A©*£ 

ttfcKBittw/niia«©j!i»cfc^T* rsx-** 

T4i;«t^7/M r ^ «c J: ») flnii * *i iE -( * 

«*©«£*«£LTC-C©»£*i$>dr*IK 
S*H1*Lfc*K fcS^ttftJRffl^ecfc^LT^ 



ft BS ¥1-294867 (2) 

ffi^T«fc9Bffi©*S^«*£fcttK**±tf 
I* <fc -i if«4*tt, tS8P"1 

^*<Jtt*LTKrattffl8nillffiicB«3tt*fctt-fe 
T& * . 



Kja»^jni«tt^©« : 3 L ©sfB*<ifi* 

**tt-fe/l/7^^7^-CJ!lDa$tLfc*S tt»ffti 

S fc«B©*S ttHtt»»JS6Bff^««* fcttK 
A«©fcfccttJS*Hi©B*ttA<» < ^J^^fift 



* /< y K if! (Eg£ -5 ) sbU.OeV » * 

U < «1. 5 -5.5eV t' y * - * H 

fitCfc^TZOOOKg/na* » £ L < t*4500Kc 

/■■*ju±* aawK ^esooKg/cio. 1 ^ n ^'nt 

£fctt5 -200 A©*£ $ ©SB*S.P B tt<£W-f 5 7 

*^7tx( *#flit) as*** a 

*fc«**<N/c £O.O5©«*c»ftn;*ftfc^*>0 
SK^^M^it »^/£®±£. 

£*@tt£LT«i**lfc<>©T;fe«. 

2 © IB a ^ © pj k a a * « k ja » x * ^ * »n 

iT. **3*fcr5Xvc*i}Kft**ftftSl 

^i^/c«ctt^^^TSsJ!ni^^^ct^^^sjfi!; 



-394- 



##$tf£&5(,Mii^jgSx*/i>* # £i8Jni£-£* 
#*r*aiH*'»&ft*<fc?KKfcE*****> 



«Pn1¥l-294887 (3) 

* -tt s c * * *t »tntf« -r. a»rtffi 

'n© * A v * ttStf* d i ttT 3 #^J&<* aj&$ 

^ m frh © a © % ^ 8 * fir i ^ m # x a ni r 

Zfimt, SR6BKB) J; 3 KBEtt*»«tt 

& * *: «k a * ±* » * r * ana * J&tfc $ * * * 



*fc*R9lC*H*T*A'7><47X***< , f 

»x*;u**«iJ!ji*a*s#ft* ^^^^^©^jtni 
*a!B«:ja^ t>tiz>®.&&n t Lx\t. pet 

l/Vrt'Vn-M s PES. PM 
MA. x7oy. X # * . # 4 $ K » 0 *« 

-rdt+t'lT* if v & 0U -fe 7 3 -y * . ¥ 

aR^JBjftV* fc»or7X7cvD8B«BS 

V 7#XTfc****(2U >K 

ID «^J*ftO) 7 ^ M)* VH*K 

© 7 x * ~ 7 £ 7 * * t ^ £ (5U 9 a ^ 7' 



(6). aBStrnt^TEfiSSlW + C/- X;K9U ») 15 

fifties cc >f £nttx*;u**Offl-c »n 

EJSX(8)Ktt» 1 fl>««(IIh £ 2 ©$*£Q2)£& 
tffc. c ©*3£ (S 1 0tt«flff«/S 2 ©128® 
IS) < lfi)*tt*8fcf Ji^ci/fc, 

04). aft/^-f + xfltiBflSIJ; 9 tt»x*;b*A<liD^. 

a;u7'07). 9 - # y 7*08). a-^'J-tfy 

Etf52MWCiS#SEA*<0.001 -lOtorrft 
&#JC tt0.01-0.5torr © T X iff 00 ft * U < tt £ 
»C«fc*x*;i/4"K:J:9 0.1 ~5KH ©x*;u**< 

1GH 2 H-b* 0flx.tf2.45GHx ©JU 
«RC*>-*Ttt. C-H ^) 7K^$5>^ t. $ 

&CJBaaffl*<0.1 -SOMHz #HA«*13.56MHz©J5] 
®^CfeoTtiC-C C-C »^*4}-J!IL. 



-395- 



-C-C- &$©***££* B£*EH 

iSitA-f 7 A ti-200-600V( HSWtC 
t400V) £JjD;i * . fl-VUb, iE&'NM 7 
iittia^M 7 * *<-200V(3l 2 ©1£*5£f£ifcU 

> * 7 : H & - I : liLfc, SI 1 ©ttffittftfi! 

fSHtTfc^ &J£/$®±©S«£250 
OO'C 

»»«ffi*Bv* *<Bflt©*S*K*K 

^a^jitBiaflfcw&ns a. &2 

^-TWEUfcBJiC. 0 ttx y 7*7 > J; 



» BH ¥1-294867 (4) 
* — 6 0 E^O.OlStorr / 9 7©&S 
lOOSCCrt . SfiSS^IS, ttSttH 180#Tir 

«±®J;9CL,T7*7X-rtCck*)a^^BD±tC 
b v * -xB^OOOKg/.^KJb * i iU, 

&fc$£2.5W/c« deg K±OC-C t3£££a^j£ 

7 * >i/7 r A»ia©K**&Jifc**fc. $ £ C d 
©fcigx * ;u*'«:50W WttffiS 
& *) O.OS-atf/cB 1 ©^ 7 x * £ jfjn*. fc. 
8 3 EI c it m c ffl n 5 S a £ if w r ftp A -5 

§ ©/fcl&iiffiiBa© b- y A -*BlS**Lfc. 
jfrax.*i§5ra&x*;i/4 : -*<^$^e. a^Hd<JB 

m 4 SI tc li . EfcEA*«<t**TK*IK*» 
tfc $ *fc i § ©tfcJ8i§& £18© b- v *-;J8i 

®5HttHni**HIi*x*;i/*'-4E , 6E*& 



cf -b ;b 7 a -f 7x£©M{fc£;KL *:(>©?&$♦ 
7 * ;!><* 

wCD^50<!:^3 0ft £ 4iaiKl**)-fe^7 
(Xttffl I ) 

7* 1 0 0 SCCM©i£ST3*AL. E;*J £0.03torr 
KOStfU. ^yKfll,5 0W©i$JsIfcx*;L/*' 
^JfjD^s *;u7 A-r 7* - 1 5 0 v©*#-cS«L 
eaftinfcSiSBic 1 5 0 #ra1RS««ff 
. m I ©JB£J£J3cLfc. ftt:;X;i/J;9**08 
JjD$tt*:>*7£ioo sccnojfcSTSJA U E 

0.015 torrK 8}$ t T > ^XCWH 0 OW 
©rSJE&x * /U *' £ JjD a. , *^7/^7^-20 
0 V O&ftHto&tfimZ 1 5 OtCfilHTl 5 



0 #fflIB»**lT^SI 2 ©«& Lfc. f Lt^2 
©JSJitcy X;uJ:9*3R©iSDn$n>S:> ^ 7£ 1 
0 0 SCC«©«*-C £AL. ££#£0/015 torr£ 
{8J#LT/*V(Cttl,2 0 0W©iSEIfcx*;u*' 
£ti\t&. t^7/M7^- 2 8 0 VfiJftTttjS 
tfc®£ SiBCftft L T 6 0 #MKS«*fT^SS 3 
©JUiLrt:. c: *t £ 3 o © IB © ■> # - x £ 
fflSt/ciC5^1©/iti 2200 Kg/on r , & 2 
©JS tt 3 5 0 0 Kg/«»\ & 3 ©JI 4 2 0 0 Kg/a 

&ttXR*tt A 
(Xttfl 2 J 

©^Jtm^n/o^y^ioo scc«©*^a-r a A 

EA$0/03torrecfi|$ >^VC^L5 0W© 
®J5Jfcx*;t,4-£j!jii;i. 1 5 0 »BBB»* *lf 
^l©®^^^ctfc. ^C^l©Jg©±tc s >^ 
ycwraKfflttx**/***! 5 OWC^U^ 
tt2R 1 ©JB <t HU^ttTJtifcLS 2 0>J!2 £ BALL 



-396- 



fc. *LT£2©JS±C. i5J5Ifcx 3 0 

0 WC LT 6 0 #lfflJS«* *K*M*9B lOJSiK 
-*ftT*tttfc. *©*§&. 2 2 0 OKg/w 1 , 
3 8 0 0 Kg/on 1 . 5 0 0 0 Kg/oo', © t' y * - * 
©&£#-f£SI 1 ©J5. 3*2©JB, &3©IB/>^ 

Htt»B0ttK*« 5 0 0 0 Kg/.d 1 ^ y -< * * y K 

flUHctfftfcfc©?*^*:. 

£i8J!jfl$**C<hu:<fc9i£$8?©®a£*£ < ^ 
tzt>K ElSEa©**«dJ>3*TfcH»*»*# 
f# & ft S £ tt IB iS L fc a 9 T * . 

£/c*3lifeftTti&J££!I3©J§£--?©£fSS 

itc J; 9 #H ft* ^11 
**tt«C*?HT tt* tt»«BS±K:«S©Rtt 



»BB 3 Fl-294867 (5) 

ssaw 1 ©s* 1 ©»£»«$** ©*h 

-©*ttTH»**M»L. tOtftKIQiftx*'!' 

*'£ 0. 7 - 2 H/oin Oi^$T 3 0 0 WKtt S S 

o o o «§/■■« ©t*v * 5. as ii 

ft. i3¥rilttKfcft/c *>©?*-,*. 

* M T tt & x % )U *' 0 * £ if *ft ft c * 
* < &fSE;*J©*£ if 

SJB*©fffli<!:KBl«x * 

C3l&fl4 ) 



©»fc«U Kfcfc3^cttttfc»*©«»ft*fctf 
life* P*£Lfc&C£$l££^j£;* 

?Btt, 0.1 -100MH, ©SEIfc^l -10GHz © 
^4*aJft*J8^ JD?L * x * 1*10-1000 
W T + 

ft&fcjK li0.01~200torr - 
lOtorr T £> S • 

H±©«fc "5 **tt©T?*SttSl** tc tt*3R 

ir^^jSRcu *©ffittfcLfc***fc(* 
*ffitta*K* 9 tt»*B^©HflS«u tK 
Bftftu 3 &tc* t* c ft £ ©^fiflttc** * £® 

»&ftfcK*Htt»«*ffli £ ©fSttcgti/; 



b © T * n tz ♦ 

KJ:©ta<*JSW©#ttK*M*HLfc«** 
* ffi K ffl « * 4 A « ^ a* © -fe ^ 7 ^ T X T 

. *ffiiCttSra©B!«**^-fcK**fcttR** 

ff-f*t>©T&*). ttSR^ -/ Y 4 
~ffic»iitt8*<*©»ffi**c:*->Tjfefr*-* 

ft* * 

^*<2.5H/cni deg «*tt«»4.0 -6.0W/c 

m deg £ / << y K©60W/c» deg C jfi H fc «> 

^Jf c tife^ Sg£S*#«fts i$&fc3f4. 

»*©af¥»ft»©»tt*w-r*6©T*-9fc. 



-397- 



»2Htta*i«fl>i»H**-ria. 

®5HttKJBttx*ji/*'ifii&EA&0 f */i'7 

4 7*£<DM«*«l,fcBI. 
»6BI«:K*IB©jaHCiB!tt0BB«**tia. 
1 . • - K - f v ? % 

6 • • • A';i/7' 

7 • • • t^ait 

8 • • • 

9 • • • J Xju 

10- • •vjfafax^Ji'* 



ft 1-294867 



I 


1 • 


•mi <D^I5 


1 


2 • 


• ■ » 2 ©^fis 


1 


3 • 




1 


4 • 




1 


5 * 


• * Sift'* 4 7 X 1£ 23 


1 


6 * 


• • flfc ^ 2£ 

Ur .xv jt% 


1 


7 • 




1 


8 • 




1 


9 * 




2 


0 * 





4* HP Hi HA 

ill 4$ ft ¥ 




-398- 



HIM¥ 1-294867 (7) 





-399- 



